On histologic examinatien, the excimer laster created a single round lumen or multiple lumens (`'Swiss-cheese" like appearance) with no evidence of thermal injury at the perimeter of the lumen. The incidence of perforation in vitro was less with an excimer laser catherter (8121 or 38%) than with the thermal prove (10111 or 91%) (p<O,Ol). However, serial histologic cross-sectional examination showed that the pathway of the devices were essentially the same in ull recanalization procedures. The pathway of the device was located outside the atheroma but proximal to the internal elastic membrane in 13 arteries with the excimer laser (62%), in 10 arteries with the thermal probe (91 91)), and 8 arteries with mechnical devices (80%). Argon laser at 10-12W of power. After placing the probe within the lumen of the arterial segment and heating up the tip for 2-3sec, forward pressure was gently applied such that the tip could be observed just to begin to bend under fluoroscopy, The probe was kept acivated with gentle pressure applied for 5 sec as it pressed against the obstruction.
Intermittently, the catheter was pulled back and fQrth as it probed the obstruction with the laser activated. Histologic examination demonstrated several characteristic findings produced by the excimer laser recanalization. Fig. 1 5A) The path of the prebe documented by the silk thread (arrow) lies between the atheroma plaque and media. 5B) A perforation (arrows) is noted at the distal portion of the same artery. A circumferential thermal injury is evident. or the fiber continued its tangental orientation and perforated the lateral wall of the artery. The ･typical pathway taken by the excimer fiber is represented in Fig. 4 . The excimer laser was passed twice in this artery. These are two paths from the 600 micron excimer laser fiber in the proximal portion of the artery (Fig. 4A) , One path is seen in the atheroma and the other path is between the intimal plaque and the internal eiastic membrane just central to the media. In Fig. 4B artery.
An example of the pathway taken by the laser probe in a human coronary is demonstrated in Fig.5 Fig. 6 . For the purpose of these charts, the distinction was made whether the device remained within the atheroma plaque itself (w. hether or not if was centrally located) versus if the pathway was on the periphery of the atherema in the dissection plane between the in- It was observed that mechanical guidewires and the laser-heated thermal probe usually followed a similar pathway in that they were deflegted from hard atheroma and advanced through a dissection plane between the internal elastic membrane and the intimal plaquelO This is the same dissection plane that is created during an endarterectomy, A schematic diagram of the pathways observed with a mechanical guidewire, thermal probe, and excimer laser catheter is demonstrated in Fig. 7 These findings suggest that the primary mechanism of thermal porbe recanalization may be a mechanical process. In this current study with the excimer laser fiber, it was found that the pathway of the excimer catheter was peripheral to the atheroma and pro- Mcchnnisms of Laser RecanAlizarion way of the excimer fiber was not significantly different from that of the thermal probe, the incidence of perforation was less than with the thermal probe, It is possible that the lower incidence of The smali lumen created by the 400-800 micron fiber would be inadequate for sufficient blood supply to the distal artery, Our observations in vitro suggest that the larger lumens that were seen on histology were due to the mechanical stretching and tearing of the atherosclerotic plaque by the guiding catheter that was glued to the optic fiber, Another unusual finding on the histologic sections was
the multiple holes or Swiss cheese-like appearance which was obtained by passing the excimer laser fiber slowly back and forth through the arterial segment. The precise mechanism of this phenomenon is uncertain, but a possible explanation is that small changes in the direction of the laser beam during rhe procedure, especially when the fiber encountered a resistant atheroma, is likely to cause variations in the direction of the laser beam, This multiple hole pattern did not seem to influence the success of the recanalization attempt. (2) the size of the created lumen was relatively small, but enough to pass a guidewire for adjunctive mechanical dilatation; (3) the incidence of perforation was less with an excimer laser fiber catheter than with a thermal probe. However, When the obstruction was composed of a hard, fibroca]cific plaque, the excimer laser catheter was frequently defiected around the atherosclerotic plaque and passed along the plane between the intimal plaque and the media. This pathway occurs similarly with mechanical guidewires or the thermal probe. it will be necessary to develop a better guidance system.
CONCLUSION

